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BOOK REPORTS 
The Book Reports section is a regular feature of Computers ~ Mathematics with Applications. 
It is an unconventional section. The Editors decided to break with the longstanding custom of 
publishing either lengthy and discursive reviews of a few books, or just a brief listing of titles. 
Instead, we decided to publish every important material detail concerning those books submitted 
to us by publishers, which we judge to be of potential interest to our readers. Hence, breaking 
with custom, we also publish a complete table of contents for each such book, but no review 
of it as such. We welcome our readers' comments concerning this enterprise. Publishers hould 
submit books intended for review to the Editor-in-Chief, 
Professor Ervin Y. Rodin 
Campus Box 1040 
Washington University in St. Louis 
One Brookings Drive 
St Louis, MO 63130, U.S.A. 
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BOOK REPORTS 
Chaos and ~ractals; New P'~'ontiers of Science. By Heinz-Otto Peitgen, Hartmut Jiirgens and Dietmar Saupe. 
Springer-Verlag, New York. (1992). 984 pages. $49.00. 
Contents: 
i. The backbone of fractals: Feedback and the iterator. 2. Classical fractals and self-similarity. 3. Limits 
and self-similarity. 4. Length, area and dimension: Measuring complexity and scaling properties. 5. Encoding 
images by simple transformation. 6 The chaos game: How randomness creates deterministic shapes. 7. Recursive 
structures: Growing of fractals and plants. 8. Pascal's triangle: Cellular automata and attractors. 9. Irregular 
shapes: Randomness in fractal constructions. 10. Deterministic chaos: Sensitivity, mixing and periodic points. 
11. Order and chaos: Period-doubling and its chaotic mirror. 12. Strange attractors: The locus of chaos. 13. Julia 
sets: Fractal basic boundaries. 14. The Mandelbrot set: Ordering the Julia sets. Appendices: A. Discussion of 
fractal image compression. B. Multifractal measures. 
Modern TEX and Its Applications. By Michael Vulis. CRC Press, Boca Raton, FL. (1993). 294 pages. $32.95. 
Contents: 
1. Introduction. 2. Fonts and characters. 3. Formatting. 4. Math mode. 5. Variables, dimensions, glue. 
6. Macros. 7. Input/output and extensions. 8. Modes, rules, boxes. 9. Tabulation and tables. 10. Font rotation. 
11. Appendix. 
Handbook of Game Theory, with Economic Avvlications. Edited by Robert J. Aumann and Sergiu Hart. North- 
Holland, Amsterdam. (1992). 733 pages. $87.50, Dfl. 250.00. 
Contents: 
1. The game of chess. 2. Games in extensive and strategic forms. 3. Games with perfect information. 4. Re- 
peated games with complete information. 5. Repeated games of incomplete information: Zero-sum. 6. Repeated 
games of incomplete information: Non-zero sum. 7. Noncooperative models of bargaining. 8. Strategic analysis of 
auctions. 9. Location. 10. Strategic models of entry deterrence. 11. Patent licensing. 12. The core and balanced- 
ness. 13. Axiomations of the core. 14. The core in perfectly competitive economies. 15. The core in imperfectly 
competive conomies. 16. Two-sided matching. 17. Von Neumann-Morgenstern stable sets. 18. The bargaining 
sets, kernel, and nucleolus. 19. Game and decision theoretic models in ethics. 
Manaqinq Computer Viruses. By Eric Louw and Nell Dully. Oxford University Press, New York. (1992). 171 
pages. $65.00. (Paperback, $19.95). 
Contents: 
1. The  destructive potential of computer viruses. 2. The nature of computer viruses. 3. The biological analogy. 
4. Protection against computer viruses. 5. Computer viruses--current and future. 6. Virus control methodologies. 
7. Conclusion. 
Intensional Loqics for Pro qramminq. Edited by Luis Farifias del Cerro and Martti Penttonen. Clarendon Press, 
Oxford. (1992). 219 pages. $49.95. 
Contents: 
1. Monotone logic programming. 2. Theory and practice of temporal ogic programming. 3. A simple 
proof of the completeness of temporal logic programming. 4. Metalevel features in the object level: Modal and 
temporal ogic programming III. 5. Basic defeasible logic. 6. Negation and linear completion. 7. A promenade 
from provability to consistency. 
Mathematical ModeLs in the Social and Bioloqical Sciences. By Edward Beltrami. Jones and Bartlett Publishers, 
Boston, MA. (1993). 197 pages. $38.75. 
Contents: 
1. Crabs and criminals. 2. Congressional seats and who picks up all the garbage. 3. While the city burns. 
4. Measles and sardines. 5. Algae blooms, pollution, and squirrels. 6. It's all a game. Appendices: A. Conditional 
probability and conditional expectation. B. Linear second-order differential equations. C. Vector functions. 
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Inventinq Accuracy, A Historical Sociolo~ of Nuclear Missile Guidance. By Donald MacKenzie. MIT Press, 
Cambridge, MA. (1993). 464 pages. $17.95. 
Contents: 
1. A historical sociology of nuclear missile guidance. 2. Inventing a black box. 3. Engineering a revolution. 
4. The beryllium baby and the technological trajectory. 5. Transforming the fleet ballistic missile. 6. The Soviet 
Union and strategic missile guidance. 7. The construction of technical facts. 8. Patterns in the web. 9. Epilogue. 
Appendices: A. Estimated accuracies of American and Soviet strategic ballistic missiles. B. The conventional 
mathematics of attacks on point targets. C. List of those interviewed. 
Alqorithms and Data Structures in Computer En.qineerinq. By E. Stewart Lee. Jones and Bartlett Publishers, 
Boston, MA. (1992). 217 pages. $36.25. 
Contents: 
1. Maintainable and trustworthy software. 2. The complexity of algorithms. 3. Recursion. 4. Recursive data 
types. 5. Hash tables and heaps. 6. Exhaustive search. 7. Principles of programming languages. 8. Language 
definition and structure. 9. Parsing and compiling. 10. Two real parsers. Appendices: A. Progressions. B. The 
Greek alphabet. C. Notes to the exercises. 
Dynamic Probabilistic Models and Social Structure. By Cuillermo L. Gdmez M. Kluwer Academic Publishers, 
Dordrecht, The Netherlands. (1992). 448 pages. $81.00, £137.00, Dfl. 235.00. 
Contents: 
I. Framework of analysis. 1. Introduction and outline. 2. Towards a working model and goal setting. 3. Change 
and time in development and growth processes. II. Models with persistent structures. 4. Stopping times and 
other probabilistic issues. 5. The martingale tuning of driving forces. 6. Interacting oals in a variational guise. 
III. Background and tools. 7. Essentials on systems and control. 8. Semimartingale calculus. 9. Stochastic ontrol 
theory. 
Queueinq and Related Models. Edited by U. Narayan Bhat and Ishwar V. Basawa. Oxford University Press, New 
York. (1992). 348 pages. $89.00. 
Contents: 
I. Some general techniques for analysing queueing and related models. 1. Level-crossing analysis of queues. 
2. Random allocation in a waiting room problem. 3. Dynamic analysis of matrix Lindley process with replacement. 
4. Reversibility and compound birth-death and migration processes. II. Some queueing models. 5. Feedback retrial 
queueing systems. 6. A limit theorem on the output of GI/M/eo queues. 7. A tandem fluid network with L~vy 
input. 8. Second order properties of single-stage queueing systems. 9. On the relationship between stationary and 
Palm moment of backlog in the G/G/1 priority queue. III. Approximations and numerical analysis. 10. Inequalities 
concerning the waiting time in single-server queues: A survey. 11. An algorithm for finding characteristic roots 
of quasi-triangular Markov chains. 12. Approximating the distribution of the maximum queue length for M/M/s 
queues. 13. Numerical transient solution of finite Markovian queueing systems. 14. Approximations ofperformance 
characteristics in periodic Poisson queues. IV. Control and inference. 15. Admission to a general stochastic 
congestion system: Comparison of individually and socially optimal policies. 16. Sequential inference for single 
server queues. 17. Some results on inference for stationary processes and queueing systems. 
Matrices and Matlab. By Marvin Marcus. Prentice Hall, Englewood Cliffs, NJ. (1993). 710 pages. $48.00. 
Contents: 
1. Matrices. 2. Complex numbers. 3. Partitioned matrices. 4. Elementary matrices and rank. 5. Permutations. 
6. Determinants. 7. Eigenvalues. 8. Triangularization. 9. Congruence. 10. Matrix polynomials and similarity. 
Nanotechnoloq~, Research and Perspectives. Edited by B. C. Crandall and James Lewis. MIT Press, Cambridge, 
MA. (1992). 381 pages. $39.95. 
Contents: 
1. Overview and introduction. I Molecular systems engineering. 2. Atomic imaging and positioning. 3. Design 
and characterization of 4-helix bundle proteins. 4. Design of self-assembling molecular systems: Electrostatic 
structural enforcement in low-dimensional molecular solids. 5. Molecular engineering in Japan: Progress toward 
nanotechnology. 6. Strategies for molecular systems engineering. II. Related technologies. 7. Molecular electronics. 
8. Quantum transistors and integrated circuits. 9. Fundamental physical constraints on the computational process. 
10. Nanotechnology from a micromachinist's point of view. 11. What  major problems need to be overcome to 
design and build molecular systems? III. Perspectives. 12. Possible medical applications of nanotechnology: Hints 
from the field of aging research. 13. The future of computation. 14. Economic consequences of new technologies. 
15. The risks of nanotechnoiogy. 16. Fears and hopes of an environmentalist for nanotechnology. 17. The weapon 
of openness. 18. What  public policy pitfalls can be avoided in the development and regulation of nanotechnology. 
Appendices: A. Machines of inner space. B. There's plenty of room at the bottom: An invitation to enter a new 
field of physics. 
BOOK REPORTS iii 
Wavelets and Their Applications. By Mary Beth Ruskal et al. Jones and Bartlett Publishers, Boston, MA. (1992). 
470 pages. $59.95. 
Contents: 
1. Introduction. II. Signal analysis. 1. Wavelets and filter banks for discrete-time signal processing. 2. Wavelets 
for quincunx pyramid. 3. Wavelet transform maxima and multiscale dges. 4. Wavelets and digital signal pro- 
cessing. 5. Ridge and skeleton extraction from the wavelet ransform. 6. Wavelet analysis and signal process- 
ing. III. Numerical analysis. 7. Wavelets in numerical analysis. 8. Construction of simple multiseale bases for 
fast matrix operations. 9. Numerical resolution of nonlinear partial differential equations using the wavelet ap- 
proach. IV. Other applications. 10. The optical wavelet ransform. 11. The continuous wavelet ransform of 
two-dimensionai turbulent flows. 12. Wavelets and quantum mechanics. 13. Wavelets: A renormalization group 
point of view. V. Theoretical developments. 14. Non-orthogonal wavelet and Gabor expansions, and group 
representations. 15. Applications of the ~o and wavelet ransforms to the theory of function spaces. 16. On car- 
dinal spline-wavelets. 17. Wavelet bases for L2(R) with rational dilation factor. 18. Size properties of wavelet 
packets. 
Artificial Experts~ Social Knowledqe and Intelligent Machines. By H. M. Collins. MIT Press, Cambridge, MA. 
(1993). 266 pages. $14.95. 
Contents: 
I. What computers can do. 1. Artificial brains or artificial experts. 2. The knowledge barrier and digitization. 
3. Machine-like action. 4..Mental acts and mental behavior. 5. Interpretation and repair. II. Expert systems 
and the articulation of knowledge. 6. What we can say about what we know. 7. Rules and expert systems. 
8. Cultural competence and scientific knowledge. 9. Explaining and discovering machines? III. A skill encoded--a 
skill practiced. 10. Tales from the world of crystal growing. 11. Apprenticeship--first steps in crystal growing. 
12. Growing crystals. IV. Testing the limits of articulation. 13. The meaning of the Turing test. 14. Skill and the 
Turing test. V. Final remarks. 15. Intelligent machines: An experiment in knowledge science. 
Active Vision. Edited by Andrew Blake and Alan Yuille. MIT Press, Cambridge, MA. (1993). 368 pages. $50.00. 
Contents: 
I. Tracking. 1. Tracking with Kalman snakes. 2. Deformable templates. 3. Dynamic contours: Real-time 
active splines. 4. Tracking with rigid models. 5. Tracking nonrigid 3D objects. 6. Data association methods for 
tracking systems. 7. Color region tracking for vehicle guidance. II. Control of vision heads. 8. Real-time smooth 
pursuit tracking. 9. Attentive visual servoing. 10. Design of stereo heads. III. Geometric and task planning. 
11. Visual exploration of free-space. 12. Motion planning using image divergence and deformation. 13. Adaptive 
local navigation. 14. Task-oriented vision with multiple Bayes nets. IV. Architectures and applications. 15. A 
parallel 3D vision system. 16. Geometry from visual motion. 17. Medical image tracking. 18. Expectation-based 
dynamic scene understanding. 
Neural Computation of Pattern Motion. By Margaret Euphrasia Sereno. MIT Press, Cambridge, MA. (1993). 
181 pages. $19.95. 
Contents: 
I. Introduction. 1. Background. 2. The approach. II. Computational, psychophysical, and neurobiological 
approaches to motion measurement. 1 Introduction. 2. Computational models. 3. Psychophysics review. 4. Neu- 
robiology review. 5. Summary. III. The model. 1. Theoretical background. 2. Structure. 3. Linear associator. 
4. Performance measures. IV. Simulation results. 1. Training set and network structure. 2. Weight structures after 
training. 3. Performance as a function of the number of input locations. 4. Performance of average/prototype 
weight matrices. 5. Speed psychophysics. 6. Multiple moving objects. 7. Motion coherency. 8. Plaid angle 
simulation. 9. Plaid angle psychophysics. V. Psychophysical demonstrations. 1. Split-herringbone illusions for 
rotation and dilation. 2. Nulling the perceived size change of rotating spirals and the perceived nonrigidity of ro- 
tating ellipses. VI. Summary and conclusion. 1. Structural account of model's performance. 2. Network approach 
contrasted with other approaches. 3. Future directions. Appendix: Aperture problem linearity. 
What is Coqnitive Science? By Barbara Von Eckardt. MIT Press, Cambridge, MA. (1993). 440 pages. $45.00. 
Contents: 
1. Some preliminaries. 2. The domain and the basic questions. 3. The computational ssumption. 4. Repre- 
sentation in general. 5. Mental representation. 6  Current approaches to content determination. 7 Constraints on 
a theory of content determination. 8 Significance. 9. The methodological ssumption. Epilogue: Some challenges 
for the future. Appendices: 1. The logical positivist radition. 2. Kuhn's notion of a paradigm. 3. Laudan's notion 
of a research tradition. 
Ways of the Hand, The Orqanization of Improvised Conduct. By David Sudnow. MIT Press, Cambridge, MA. 
(1993). 155 pages. $14.95. 
Contents: 
1. Beginnings. 2. Going for the sounds. 3. Going for the jazz. 
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Concurrent A.qoreqatesl Sup~ortinq Modularity in Maosivel~ Parallel Proorams. By Andrew A. Chien. MIT 
Press, Cambridge, MA. (1993). 181 pages. $30.00. 
Contents: 
I. In t roduct ion .  1. Multi-access data abstractions. 2. Overview. 3. Original results. II. Background. 1. Fine- 
grained concurrent computers. 2. Concurrent object-oriented programming. 3. Other related programming work. 
III. Concurrent aggregates. 1. A brief example. 2. Concurrent aggregates language elements. 3. Language 
syntax. 4. Design issues in concurrent aggregates. 5. Summary. IV. Language valuation. 1. Application studies. 
2. Evaluation of the language. 3. Summary. V. Implementation issues. 1. Basic run time support. 2. Supporting 
first class continuations and messages. 3. Supporting aggregates. 4. Improving the implementation f concurrent 
aggregates. 5. Summary. VI. Conclusion. 1. Summary of presented work. 2. Future work. Appendix: Program 
examples. 
The Desiqn of Relational Databases. By Heikki Mannila and Kari-Jouko l~ih£. Addison-Wesley Publishing 
Company, Reading, MA. (1992). 318 pages. $37.75. 
Contents: 
1. Introduction. 2. An overview of database design. 3. The entity-relationship model. 4. The relational model. 
5. Object-oriented data models. 6. Design principles. 7. Integrity constraints and dependencies. 8. Properties 
of relational schemas. 9. Axiomatizations for dependencies. 10. Algorithms for design problems. 11. Mappings 
between ER-diagrams and relational database schemas. 12. Schema transformations. 13. Efficient algorithms for 
design problems. 14. Use of example databases in design. 15. Dependecy inference. 
Computinq .for Scientists and Enqineers, A Workbook of Analysis, Numerics and Applications. By William J. 
Thompson. John Wiley & Sons, New York. (1992). 444 pages. $54.95. 
Contents: 
1. Introduction to applicable mathematics and computing. 2. A review of complex variables. 3. Power series 
and their applications. 4. Numerical derivatives and integrals. 5. Fitting curves through data. 6. Least-squares 
analysis of data. 7. Introduction to differential equations. 8. Second-order differential equations. 9. Discrete Fourier 
transforms and Fourier series. 10. Fourier integral transforms. Appendix: Translating between C, Fortran, and 
Pascal languages. 
Performance Analysis af Data Sharinq Environment. By Asit Dan. MIT Press, Cambridge, MA. (1992). 119 
pages. $25.00. 
Contents: 
I. Introduction. 1. Design issues in a data sharing environment. 2. Problem statement. 3. Earlier work. 
4. Research contributions. 5. Overview of the monograph. II. Data sharing environment. 1. System architecture. 
2. Buffer management policy. 3. Transaction execution. 4. Simulation model. III. Integrated system model 
(uniform access). 1. Concurrency control model. 2. System resource model. 3. Buffer model. 4. Validation and 
experiments. IV. Data sharing model under skewed access. 1. Buffer model. 2. Concurrency control model. 
3. System resource model. 4. Validation and results. 5. Effect of skewness. V. Data sharing model with shared 
buffer. 1. Modeling framework for SBMPs. 2. Validation and results. VI. Summary and conclusions. 1. Summary 
of results. 2. Subsequent work. 3. Future extensions. 
Advances in Parallel Al.qorithms. Edited by Lydia Kronsj5 and Dean Shumsheruddin. John Wiley & Sons, New 
York. (1992). 481 pages. $69.95. 
Contents: 
1. Parallel software paradigms. 2. The divide-and-conquer paradigm as a basis for parallel anguage design. 
3. The neural network paradigm. 4. Problem-driven versus hardware-driven approaches to the design of concurrent 
programs. 5. Parallel branch-and-bound. 6. Algebraic transformation approach for parallelism. 7. Discrete event 
simulation in parallel. 8. Genetic algorithms in optimisation and adaptation. 9. Randomised algorithms for packet 
routing on the mesh. 10. Asynchronous iterative ~igorithms: Models and convergence. 11. Parallel dynamic 
programming. 12. Parallel derandomisation te~rliniques. 13. Parallel algorithms for matrix operations and their 
performance on multiprocessor systems. 14. ~eural networks for robot control. 15. Computational complexity of 
parallel algorithms. / 
/ 
Computational Philosophy of Science. By Paul Thagard. MIT Press, Cambridge, MA. (1993). 240 pages. $13.95. 
Contents: 
1. Computation and the philosophy of science. 2. The structure of scientific knowledge. 3. Theories and 
explanations. 4. Discovery and the emergence of meaning. 5. Theory evaluation. 6. Against evolutionary episte- 
mology. 7. From the descriptive to the normative. 8. Justification and truth. 9. Pseudoscience. 10. The process 
of inquiry: Projects for computational philosophy. Appendices: 1. Tutorials. 2. Specification of PI. 3. Sample run 
of PI. 
